FastStream

Airt - [NacTtyxoB Huknta
PiterPy 2024




Bpokepbl n Python
B 2024 rony



) airt
[1naH Ha ceroagHsa

e 3BONOUMA NHCTPYMEHTOB pa3paboTymKa
e TpeboBaHUA K TyNuHry B apy FastAPI
e lcTopua ogHoro Besiocuneaa

e [Intocbl U MUHYCbl FastStream



) airt

NacTtyxoB Hukuta

e Pas3paboTyuk - paspabatbiBato (6 feT)
e OnbIT ¢ acMHXpOHHOCTBLIO - RabbitMQ (4 roga)
e Crtano bonkbHO - co3gan Propan

e CotpyaHuyato c airt, paspabatbeiBato FastStream




) airt

ACUHXPOHHbIE CepBUCHI




) airt
MQ / Streaming tools




3 4 airt
FastStream — aTo ppenmMBOpK Ansd

+—RabbitMQ
o—Kafka
o—Nats
o—Redis

® JdACUHXPOHHbIX CepBNCOB



FastStream

from faststream import FastStream
from faststream.rabbit import RabbitBroker

broker = RabbitBroker()
app = FastStream(broker)

@broker.subscriber("input-queue")
async def handler(msg) :

) airt
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9BONIOLUSA MHCTPYMEHTOB pa3paboTumka

Ha npumepe
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ABTOp aio-pika / aiormq

https://github.com/mosquito
https:/lyoutu.be/EFVwilQvv_47?si=tO02aYEkVc73Ru9cx
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https://github.com/mosquito
https://youtu.be/EFVwilQvv_4?si=tO2aYEkVc73Ru9cx

) airt
HeMHoro ucrtopuu

FastStream

e




YpoBHU abCcTpakLumi

TCP + AMQP

) airt

12



YpoBHU abCcTpakLumi

TCP + AMQP

) airt

https://qgithub.com/gmr/pamgp

51 %
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https://github.com/gmr/pamqp

YpoBHU abCcTpakLumi

AIORMQ

TCP + AMQP

) airt

https://github.com/mosquito/aiormqg

264 %
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https://github.com/mosquito/aiormq

YpoBHU abCcTpakLumi

AlO-PIKA

AIORMQ

TCP + AMQP

) airt

https://github.com/mosquito/aio-pika

1.2k %
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https://github.com/mosquito/aio-pika

YpoBHU abCcTpakLumi

AlO-PIKA

AIORMQ

TCP + AMQP

) airt

https://qgithub.com/airtai/faststream

2.4k %

16


https://github.com/airtai/faststream

YpoBHU abCcTpakLumi

AlO-PIKA

AIORMQ

TCP + AMQP

) airt

FastStream

cepuanusaums
poyTepbl

DI

MUAIBapy

CLI
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Caxap?

AlO-PIKA

AIORMQ

TCP + AMQP

aiormq
e channel
e publish

® consume

) airt
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API

class
class
class
class
class
class

) airt

Connection
Channel
Queue
Exchange
Transaction
Message

BCE MNONs U 3arofoBKN COOOLLIEHUS B OOHOM MecTe

class

IncomingMessage (Message)

+ meTtoabl ack () /nack()/reject()

class

RobustConnection(Connection)
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BoiBopg 1

Caxap, KOTOpbIX NO3BONSIET
NPOBAaJZINTbCSH B [l€TaJIbKN

) airt
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) airt
Ewe caxap?

3ayemM WabnoHbI?

He HyXHO nucaTb Kaxablil pa3 0gHO U TOXe

NMn6o cnoxHein AMQP 0.9 unu npumeHnTb yXXe peann3oBaHHbIN 1
OTTECTUPOBaHHbLIN WabnoH

Kog nerye nopgaepxusaTthb: (hOoKyc Ha BU3HEC Norvke a He Ha peanu3auun
KOMMYHMKauum ¢ Gpokepom

21



Euwie caxap?

RPC caller

import asyncio
import aio_pika
from aio_pika.patterns import RPC

file_urls = [
('png’, 'hitp://storage.local/logo.png’),

]

async def main():
connection = await aio_pika.connect_robust()

async with connection:
async with connection.channel() as channel:
rpc = RPC(channel)

results = await asyncio.wait([
rpc.call(f'process_{kind}, kwargs={'url": url})
for kind, url in file_urls

D

print(results)

) airt
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BbiBopg, 2

[Muwem 61U3HEC-N0ruKy,
a He MIHPPaACTPYKTYpY

) airt
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) airt
[papaumna caxapa

Sugar-free CaxapHas Koma
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[papaumna caxapa

Aiormq

Aio-pika

) airt

“Patterns”
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Apyrue “natTepHbl”

e Celery

e Faust

e Bytewax

e Quick-streams

® Celery-like (dramatiq, taskiq, arq, saq, etc)

) airt
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[oe TyT FastStream?

Aiormq Aio-pika

FastStream

) airt

“Patterns”
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Upeonorusa FastStream

e [lpo3padvHOCTb — l03ep Bceraa NoHMMAaET, YTo AenaeT hpenmBopK
e MoAaynbHOCTb — MeHSN YTO XOYELLb U KaK XO4ellb
e bBartapeukmn — He Ha Bce criyyamn KusHu

e OrpaHn4YeHHbIN KOHTEKCT — TOMbKO KNMEHT Ans 6pokepa, Huuero 6onee

) airt

xS



import aio_pika

async def main():
connection = await aio_pika.connect_robust(
"amgp://guest:guest@127.0.0.1/"
)

async def connection:
channel = await connection.channel()

queue = await channel.declare_queue(
"test_queue”
)

async with queue.iterator() as queue_iter:

async for message in queue_iter:
async with message.process():
# obpaboTka

aio-pi

ka

) airt
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https://aio-pika.readthedocs.io/

import aio_pika

async def main():
connection = await aio_pika.connect_robust(
"amqp://guest:guest@127.0.0.1/"
)

async def connection:
channel = await connection.channel()

queue = await channel.declare_queue(
"test_queue”
)

async with queue.iterator() as queue_iter:
async for message in queue_iter:
async with message.process():
# obpaboTka

) airt

nMnepaTUBHbIN
CUHTaKCUC

TecTUpoBaHUue

HeT JOKYMeHTauum
Ha cepBUC

observability
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TynuHr HTTP

from fastapi import FastAPI
app = FastAPI()

@app.get("/")
async def index():
return "Hello, world!"

) airt
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TynuHr HTTP

Yno6Hbin API
OpenAPI + SwaggerUI
YA06CTBO TECTUPOBAHMUS

Observability

) airt
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Yto nenaem?

from fastapi import FastAPI

app = FastARPE() Broker()
@app .pest—") subscriber( )

async def handler(data: InputModel) -> Prediction:
prediction = model.predict(data)
return prediction

FastKafka

) airt

KK



) airt

FastStream = +
FastKafka



) airt

FastStream aio-pika

from faststream import FastStream import aio_pika

from faststream.rabbit import RabbitBroker
async def main():

broker = RabbitBroker() connection = await aio_pika.connect_robust(

app = FastStream(broker) "amqgp://guest:guest@127.0.0.1/"

)
@broker.subscriber("input-queue")

async def handler(msg) : async def connection:
channel = await connection.channel()

queue = await channel.declare_queue(

"test_queue”
)

async with queue.iterator() as queue_iter:
async for message in queue_iter:
async with message.process():

35




) airt
MMnepaTuBHbIN KOZ,

import aio_pika

3aKOHHEeKTUCDb

async def main():
connection = await aio_pika.connect_robust(
"amgp://guest:guest@127.0.0.1/"
)

async def connection:
channel = await connection.channel()

— O6bsBM ouepeab
queue = await channel.declare_queue(

"test_queue"

)

async with queue.iterator() as queue_iter:
async for message in queue_iter:
async with message.process():

# o6pa6oTka \ MNepebupamn
Ccoo06LLeHus
36



JleknapaTuBHbIN Koj,

from faststream import FastStream
from faststream.rabbit import RabbitBroker

broker = RabbitBroker()
app = FastStream(broker)

-«

@broker.subscriber("input-queue")
async def handler(msg) :

Xouy nognucymkKa

) airt
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Ewe FastStream

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("input-subject")
async def handler(msg):
# o6bpaboTKa

) airt

from faststream import FastStream

from faststream.kafka import KafkaBroker
broker = KafkaBroker ()

app = FastStream(broker)

@broker.subscriber("input-topic")
async def handler(msg):
# o6bpaboTKa

from faststream import FastStream

from faststream.f@dis import

broker - REdiSBFOKEF ()

app = FastStream(broker)

@broker.subscriber("input-channel")

async def handler(msg):
# o6paboTKa
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FastStream

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()

"Anpec"
app = FastStream(broker) /

@broker.subscriber("input-subject")
async def handler(data: InputData):
prediction = model.predict(data)

) airt
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) airt

FastStream
from faststream import FastStream
from faststream.nats import NatsBroker Bxopsiee c006u.|,eHv|e
broker = NatSBrOKer() from pydantic import BaseModel

app = FastStream(broker)
class InputData(BaseModel):

@broker.subscriber(”input—subject”)“r”,,,,———— ﬂi:f?ﬂ?}ﬁir

async def handler(data: InputData):
prediction = model.predict(data)

Oxupaem JSON
{

"username”: "Nikita",
"user_id": 1

40



[y6nukauusa

NMopgpep)xuesaet

e Python-npumMmuTuBSI
e Tunbl std

e pydantic.BaseModel

async with NatsBroker() as broker:
await broker.publish(
message={"username"”: "Nikita“,
subject="input-subject”,

) airt

"user_id": 1},

41



PesynbraTr

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("input-subject")

async def handler(data: InputData) -> Prediction:

prediction = model.predict(data)
return prediction

Kypa?

) airt
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RPC over MQ

async with NatsBroker() as broker:
response = await broker.request(
message=InputData(...),
subject="input-subject”,

) airt

CUHXpPOHHbIN 3anpoc *

* He ona Bcex bpokepos
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Reply To

Xaem pesynbraTt

@broker.subscriber(reply")
async def handle_prediction(msg: Prediction):

async with NatsBroker() as broker:
await broker.publish(
message=InputData(...),
subject="input-subject”,
reply_to="reply",

Kyna oTnpaButb
pe3ynbraTt

) airt
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Publisher

) airt

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker() Kypa oTnpaBuTb
app = FastStream(broker)

pe3ynbrart
@broker.subscriber("input-subject")

@broker.publisher("out-subject")

async def handler(data: InputData) -> Prediction:
prediction = model.predict(data)
return prediction

45



Services chain

@broker.subscriber("input-subject")

@broker .publisher("out-subject")

async def service_1(data: InputData) -> Prediction:
prediction = model.predict(data)

return prediction

@broker.subscriber("out-subject")

@broker.publisher("final")

async def service_2(data: Prediction) -> Prediction:
return data

@broker.subscriber("final")

async def service_3(data: Prediction) -> None:

) airt
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A KakK 3anycTuTb?

from faststream import FastStream

from faststream.nats import NatsBroker

broker = NatsBroker()

Y10 Tbl TaKOE?*

app = FastStream(broker) <&

* 06bekT ana CLI

faststream run main:app --workers 2

faststrean run main:app --reload

<«— He o4yeHb yMHbIN

) airt
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TecTupoBaHue

® TeCcTMpOBaHMe 6U3Hec-norukm (3abuTb Ha KOHTPAKTbI)
e TecTUpoBaHMe C peasibHbiM 6pokepoM (“ygo6Ho” B Cl)

e MOKaeM TpaHcnopT (B KaXK10M cepBuCe)

) airt
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TecTupoBaHue

>—FeeTrpoBatite- bnsHee RO SabrToHaKoHTParTEH
’ (no6HE"5-CH
*—MOKaeM-TPaHEROPT (B KeKASMCEpBitee)

e bepem FastStream

) airt
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TectupoBaHue ¢ FastStream

UcxopHasa GpyHKLUMA

@broker.subscriber("input-subject")
async def handler(username: str, user_id: int):
if user_id < 1:
raise ValueError()
return f"User {username} created!"

) airt
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TectupoBaHue ¢ FastStream

TeCTMpOBaHMe BXoAdALLero KOHTpakKTa

import pytest
from faststream.nats import TestNatsBroker

@pytest.mark.asyncio()
async def test_incorrect():

async with TestNatsBroker(broker) as test_broker:

with pytest.raises(ValueError):
await test_broker.publish(
{"username": "Nikita", "user_id": @},
subject="input-subject",

) airt
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TectupoBaHue ¢ FastStream

TecTupoBaHMe UCXOASALLLEr0 KOHTPaKTa

import pytest
from faststream.nats import TestNatsBroker

@pytest.mark.asyncio()
async def test_correct():
async with TestNatsBroker(broker) as test_broker:
result = await test_broker.request(
{"username": "Nikita", "user_id": 1},
subject="input-subject",

)

assert result.body == b"User Nikita created!"

) airt
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E2E TecTupoBaHue

async with TestNatsBroker(broker, with_real=True) as test_broker:
await test_broker.publish(...)

) airt
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Observability

e JlormpoBaHue

e Healthcheck'n

® [DEenucuHr

e MeTpukn? (y>ke BOT-BOT)

) airt
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https://faststream.airt.ai/latest/getting-started/logging/
https://faststream.airt.ai/latest/getting-started/opentelemetry/
https://faststream.airt.ai/latest/getting-started/asgi/#asgi-routes

JlornpoBaHue

from faststream import FastStream, Logger
from faststream.nats import NatsBroker

broker =
app = FastStream(broker)

@broker.subscriber("in"

NatsBroker()

async def handler(msg, logger: Logger):
logger.info(msg)

1970-01-01
1970-01-01
1970-01-01
1970-01-01
1970-01-01
1970-01-01

00
00
00
00
00
00

100
100
100
100
100
100

217,137
17,142
17,142
:17,143
:17,143
:17,143

INFO
INFO
INFO
INFO
INFO
INFO

FastStream app starting...

in

- 'Handler® waiting for messages

) airt

FastStream app started successfully! To exit, press CTRL+C

in
in
in

0fd3e176-f - Received
0fd3e176-f - Hello, FastStream!
0fd3e176-f - Processed
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Healthcheck'n

from faststream.nats import NatsBroker
from faststream.asgi import AsgiFastStream, make_ping_asgi

broker = NatsBroker()

app = AsgiFastStream( - HTTP?
broker,
asgi_routes=|
("/health", make_ping_asgi(broker, timeout=5.0))
]

3anyck yepe3 ASGI-cepBep

uvicorn main:app

) airt
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@UCUHT

air

= "= Tempo ~ X Close 88 Add to dashboard < O v &£ > Q -
~ A (Tempo) @ 0 @ w i
Query type Search TraceQL Service Graph Import trace
Build complex queries using TraceQL to select a list of traces. Documentation
f11af533148a38e409bb9df969ec0699
> Options Limit: 20 Spans Limit: 3 Table Format: Traces
-+ Add query O Query history @® Query inspector
Trace
order: default.orders create 129.66ms
Give © Trace ID Export
feedback
2024-05-18 16:26:23.969
> Span
Filters 10 spans ® Prev = Next
(6]
[ 2.41ms 64.83ms 97.24 129.66ms
—_—
o
Service & Operation ~ » | Ous 32.41ms 64.83ms 97.24ms 129.66ms
+~ order default.orders create (20.25us) | 20.25us
default.orders publish (2.14ms) M 214ms
~ default.orders process (4.19ms) - 419ms
validate order (7.13us) | 723ps
default.trades publish (3.62ms) = 3.62ms

+~ trade default.trades process (13.74ms)

13.74ms IS

process trade (2.68ms)

default.notifications publish (4.28ms)

2.68ms @B

4.28ms =D

+~ notification default.notifications process (54.08ms)

54.08ms

send notification (50.38ms)

50.38ms
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) airt

OpenTelemetry boilerplate

gl
gl
gl
gl
gl

opentelemetry

opentelemetry.
opentelemetry.
opentelemetry.
opentelemetry.

import trace

exporter.otlp.proto.grpc.trace_exporter import OTLPSpanExporter
sdk.resources import Resource

sdk.trace import TracerProvider

sdk.trace.export import BatchSpanProcessor

resource = Resource.create(attributes={ X })
tracer_provider = TracerProvider(resource=resource)
tracer_provider.add_span_processor(

BatchSpanProcessor (0OTLPSpanExporter(endpoint= ))

)

trace.set_tracer_provider(tracer_provider)



OpenTelemetry Middleware

from faststream.nats import NatsBroker
from faststream.nats.opentelemetry import NatsTelemetryMiddleware

broker = NatsBroker(
middlewares=(
NatsTelemetryMiddleware(tracer_provider=tracer_provider),
),

) airt
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AsyncAPI

https://www.asyncapi.com/en

from pydantic import BaseModel
from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker ()
app = FastStream(broker)

class InputData(BaseModel) :
data: bytes

class Prediction(BaseModel) :
result: float

@broker.subscriber( )
@broker .publisher( )
async def handle_prediction(
msg: InputData
) -> Prediction:
predict = model.predict(msg)
return predict

FastStream 0.1.0

Introduction

development

B test-subjectiHandiepredicti

B out-subiectPublisher

Prediction

FastStream 0.1.0

Servers

nats://localhost:4222 [ DEVELOPMENT |

Operations
SUB| test-subject:HandlePrediction

Available only on servers:

development
Channel specific information [[TiEl >
Accepts the following message:

test-subject:HandlePrediction:Message

Correlation ID
Payload ~

data

Examples

Payload | ~

[PUB] out-subject:Publisher

Available only on servers:

Channel specific information >
Accepts the following message:

out-subject:Publisher:Message

Correlation ID | $m

Payload >

STITES

Payload | ~



https://www.asyncapi.com/en

Apyrue ¢puum

e Depends - kak B FastAPI
e Context - noxoxe Ha HopManbHbIit DI
e Router's, Middleware v npounit dhapuu

e Wuterpauus c FastAPI (1 yem yrogHo)

) airt
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Kputuka FastStream

) airt
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from faststream.nats import NatsBroker “(,/’/’

broker = NatsBroker('nats://localhost:4222")

@broker.publisher("next-step")

@broker.subscriber("user-created")

async def handler(username: str, user_id: int):
return f"Hello, {username}!"”

He HpaBuTCA

) airt
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HE rno6anbHbiv Broker

from faststream.nats import NatsBroker, NatsRouter
router = NatsRouter()

@router.publisher("next-step")
@router.subscriber("user-created")
async def handler(username: str, user_id: int):

return f"Hello, {username}!"” /

def create_broker():
broker = NatsBroker('nats://localhost:4222")
broker.include_router(router)

HpaButcs!

) airt
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from faststream.nats import NatsBroker

broker = NatsBroker() /

@broker.subscriber("user-created")
async def handler(username: str, user_id: int):
return f"Hello, {username}!"”

A MHe 3Toro xsaTvmTt?

) airt
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) airt
HE TepseM ¢puum 6pokepa

from faststream.rabbit import RabbitBroker, RabbitExchange, ExchangeType
broker = RabbitBroker()

@broker.subscriber(
"test",
exchange=RabbitExchange("test-exchange", type=ExchangeType.TOPIC),

)
async def handler():

dunya RMQ
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HE TepseM ¢puum 6pokepa

from faststream import FastStream, Logger
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("some-key", kv_watch="bucket")
async def handler(msg: int, logger: Logger):
logger.info(msg)

@app.after_startup

async def test():
kv = await broker.key_value( 'bucket")
await kv.put("some-key", b"1")

duya NATS

) airt
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from faststream.nats import NatsBroker
broker = NatsBroker(validate=False)

~—

) airt

“Bbikniovyaem” pydantic
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) airt
KacTtomMHada cepuanusauusa

from faststream import BaseMiddleware
from faststream.rabbit import RabbitBroker, RabbitMessage

class MsgPackMiddleware(BaseMiddleware):
async def publish_scope(self, call_next, msg, **options):
return await call_next(
msgpack.dumps(msg, use_bin_type=True),

**options, <+ Nakyem ncxopsime
) coobLueHusa

def decode_message(msg: RabbitMessage) :
return msgpack.loads(msg.body)

broker = RabbitBroker(

decoder=decode_message, PacnakoBbiBaemM
middlewares=(MsgPackMiddleware, ),

) BXoAsLLmne
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3ayeM BaM FastStream

TTM - nuwem 6U3HeC-NOrnNKY, a He UHDPaACTPYKTYPY
TpebyeTca MeHbLUe 3KCNepTU3bl B 6pokepax
KayecTBO KoAa - He cobupaeM rpabnm camu

KayecTBO cUCTEMDI - MOHUTOPWUHTI, TECTUPYEMOCTb U JOKYMEHTALUA

) airt
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[TnaHbl Ha 6yayuiee

Prometheus

BOJIbLLE BPOKEPOB (SQS, MQTT, ZMQ, ...)
HeckonbKo 6pOKepOB B OZIHOM MPUOXKEHUM
MNoapepxxka AsyncAPI 3.0 (0.6.0)

PaclunpeHne KOMbHOHUTU, NPUBJIEYEHNE KOHTPUOYTOPOB

) airt
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Star, comment and subscriber!

e GitHub

e Discord EN

e Telegram RU

e Cookiecutter template

e Mown apyrov noknan o FastStream

e Cnacumbo komaHge: Tvrtko, Davor,

Kumaran, Harrish, Robert and Hajdi

) airt
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https://github.com/airtai/faststream
https://discord.com/invite/qFm6aSqq59
https://t.me/python_faststream
https://github.com/airtai/cookiecutter-faststream
https://www.youtube.com/watch?v=_P7lgV5bKVw&t=1980s

